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(57) ABSTRACT 

A light guide and various vehicular lamp assemblies using the 
same are presented herein. In one embodiment, the lamp 
assembly includes a light source, such as an LED module. A 
light coupler is operable to receive light from the light source, 
and distribute the light in a ?rst direction. The light guide 
includes an elongated, curvilinear body With ?rst and second 
longitudinal end faces, and opposing light-emitting and light 
guiding surfaces extending between the tWo end faces on a 
respective side of the body. The ?rst end face communicates 
With the light coupler to receive light therefrom. The light 
guide body transmits light generated by the light source along 
the longitudinal expanse thereof. The light-guiding surface 
includes an array of longitudinally-spaced optical grooves 
con?gured to refract light generated by the light source in a 
second direction. The depth of preselected optical grooves is 
varied along the length of the light guide. 

19 Claims, 4 Drawing Sheets 
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LIGHT GUIDE FOR VEHICLE LAMP 
ASSEMBLY 

TECHNICAL FIELD 

The present invention relates generally to lamp assemblies 
for motorized vehicles, and more speci?cally to light guides 
for use in vehicular lamp assemblies. 

BACKGROUND OF THE INVENTION 

Current production motorized vehicles, such as the mod 
em-day automobile, are originally equipped With a lighting 
system to provide interior and exterior illumination for the 
vehicle operator. Such lighting systems include an array of 
lamp assemblies that are mounted or integrated to the front, 
sides and rear of the vehicle. The purpose of these lamp 
assemblies is to provide exterior illumination for the driver to 
safely operate the vehicle in loW-light conditions, such as 
nighttime driving, and to increase the conspicuity of the 
vehicle. Such lighting systems also display information about 
the vehicle’s presence, position, size, direction of travel, as 
Well as providing signaling functions to indicate the opera 
tor’s intended maneuvering of the vehicle. 

All automobiles must be equipped With rear brake lights 
that illuminate upon actuation of the vehicle brake system to 
indicate that the vehicle is sloWing or stopping. Generally 
?tted in multiples of tWo, symmetrically at the left and right 
edges of the vehicle rear, the brake lights are red, steady 
buming lamps that are activated When the driver applies pres 
sure to the brake pedal. Many automobiles are also equipped 
With a central brake lamp that is mounted higher than the 
vehicle’s traditional left and right brake lamps. The central 
brake lamp is knoWn as a center high-mounted stop lamp, or 
“CHMSL” (pronounced chim-zul). The CHMSL is intended 
to provide a deceleration Warning to folloWing drivers Whose 
vieW of the vehicle’s regular stop lamps is blocked by inter 
ceding vehicles. 

In addition to the above-mentioned brake light assemblies, 
current production automobiles are also equipped With front 
mounted headlamps. With a similar arrangement to the rear 
brake lights, an individual headlamp assembly is typically 
mounted at both the front-left and front-right corners of the 
vehicle. The headlamp is generally designed to provide for 
Ward illumination in tWo different settings: a “loW-beam set 
ting, Which provides adequate forWard and lateral illumina 
tion for normal driving conditions With minimized glare, and 
a “high-beam” setting, Which provides an intense, center 
Weighted distribution of light that is primarily suitable for 
driving scenarios Where on-coming drivers are not present. 

Headlamp assemblies, in addition to forWard illumination, 
may include multiple lamps to provide various features. Day 
time running lamps, also knoWn as daylight running lamps (or 
“DRL” for short), are provided to increase the conspicuity of 
the vehicle during daylight conditions. DRLs automatically 
sWitch on When the vehicle is shifted into drive. These may be 
functionally-dedicated lamps incorporated into the vehicle 
design, or may be provided, for example, by the loW- or 
high-beam headlamps. Similarly, nighttime standing-vehicle 
conspicuity to the front is provided by White or amber light 
emitted from front position lamps, more commonly knoWn as 
“parking lamps”. 

Conventional lamp assemblies include numerous internal 
parts, such as brackets, re?ectors, bulbs, internal adjuster 
mechanisms, and, in some cases, a projector lamp. Tradition 
ally, the entire lamp assembly is pre-assembled into a protec 
tive lamp housing prior to integration With the vehicle. A 
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2 
protective outer lens is also necessary to shield the internal 
lamp componentry from external debris, Weather, and the 
like. The complexity of such prior art lamp assemblies adds to 
the cost of manufacturing the assembly, Which in turn adds to 
the cost of the automobile. 
More recently, some vehicular lamp assemblies have 

replaced the traditional ?lament-type light bulb With a num 
ber of light emitting diodes (LEDs). LEDs offer certain 
advantages over their conventional bulb counterparts, includ 
ing reduced poWer consumption, improved shock resistance, 
minimal heat generation, and a longer operational life expect 
ancy. Individually, though, an LED does not have suf?cient 
luminous output to replace other lamp formats (e.g., incan 
descent, tungsten halogen, ?uorescent, and high intensity 
discharge). As a result, the LEDs in prior art lamp assemblies 
are normally grouped into strings or clusters to accumulate 
suf?cient light output. In addition, the light emitted by such 
LED clusters generally diverges into an uncontrolled light 
spread distribution, Which is unsuitable for certain lamp con 
?gurations, such as DRLs and turn signals. 

SUMMARY OF THE INVENTION 

The present invention discloses a neW and novel light guide 
con?guration, and a variety of vehicular lamp assemblies 
using the same. The lamp assemblies of the present invention 
offer signi?cant advantages over prior art lamp assemblies. In 
one such example, the simpler lamp designs described herein 
offer more controlled light dispersion and more robust ther 
mal management for the light source. In addition, the use of 
an LED light source signi?cantly reduces poWer consump 
tion (e.g., on the order of 14 Watts) over conventional bulb 
solutions. Finally, because there are feWer components 
required by the lamp assemblies of this invention, overall 
vehicle cost is reduced, and Warranty costs associated With 
general maintenance are minimized. 

Additional bene?ts offered by the present invention 
include signi?cant styling advantages. By reducing the total 
number of parts, and eliminating previously required re?ec 
tors, the lamp assemblies presented herein can be designed 
narroWer than their traditional prior art counterparts. More 
over, the light guide technology of this invention provides the 
ability to implement a unique signature light appearance 
brand character for different vehicle platforms. The lamp 
assemblies disclosed herein are also signi?cantly smaller 
than traditional headlamp and tail lamp assemblies, freeing 
up otherWise scarce and valuable packaging space. 

In accordance With one embodiment of the present inven 
tion, a light guide for a vehicular lamp assembly is provided. 
The lamp assembly is operable to function as a daylight 
running lamp (DRL), a position parking lamp, a turn signal 
lamp, or all three. The lamp assembly includes a light source 
that is operable to generate light, such as an optical ?ber light 
device, a tubular light source, an incandescent lamp, but pref 
erably a light emitting diode (LED) module. A light coupler is 
in operative communication With the light source to receive 
light therefrom and distribute the light in a ?rst direction. The 
light guide has an elongated body With ?rst and second faces 
each positioned at a respective longitudinal end thereof. 
Opposing light-emitting and light-guiding surfaces extend 
betWeen the ?rst and second faces, each oriented on a respec 
tive side of the body. The light guide body may be fabricated 
from various suitable materials, including acrylic, polycar 
bonate, plastic, and glass. 
The ?rst end face of the light guide body is con?gured to 

communicate With the light coupler, and receive light there 
from. The body is con?gured to transmit light generated by 
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the light source along the longitudinal expanse thereof. The 
light-guiding surface includes an array of longitudinally 
spaced optical grooves. Each optical groove is con?gured to 
refract light generated by the light source in a direction dif 
ferent from the ?rst direction. The light-emitting surface is 
con?gured to emanate the refracted light. The depth of pre 
selected optical grooves is varied along the longitudinal 
length of the light guide. For instance, in this embodiment, the 
array of optical grooves includes ?rst and second optical 
grooves, the ?rst optical groove having a ?rst depth, and the 
second optical groove having a second depth that is larger 
than the ?rst depth. This alloWs for more intense light output, 
and the ability to control (i.e., “aim”) the light spread distri 
bution. 

According to one aspect of this particular embodiment, the 
groove pitchiie, the distance betWeen the individual opti 
cal grooves, is varied along the longitudinal length of the light 
guide. By Way of example, the array of optical grooves further 
includes a third optical groove. The ?rst optical groove is 
spaced from the second optical groove a ?rst distance, and the 
second optical groove is spaced from the third optical groove 
a second distance less than the ?rst distance. The third optical 
groove may have a third depth that is larger than the ?rst and 
second depths. 
As part of another aspect of this particular embodiment, the 

refraction angle of preselected optical grooves may be modi 
?ed, thereby controlling the light spread distribution. In one 
instance, the ?rst optical groove has a ?rst refracting surface 
oriented With respect to the light-emitting surface at a ?rst 
angle, Whereas the second optical groove has a second refract 
ing surface oriented With respect to the light-emitting surface 
at a second angle different from the ?rst angle. 

In accordance With an additional facet of this embodiment, 
the light guide includes one or more masking Wings attached 
to the light guide body. In one example, the light guide 
includes ?rst and second masking Wings, each of Which is 
integrally formed With the body, projecting from a respective 
side thereof. Each masking Wing is con?gured to conceal at 
least one side of optical grooves. Ideally, each masking Wing 
includes opposing inner and outer surfaces, Wherein at least 
one of these surfaces has a granulated ?nish. 

In an alternative facet, the light guide includes a beZel With 
a support platform portion and at least one ?ange portion 
extending therefrom. The support platform portion is con?g 
ured (i.e., shaped and siZed) to receive and retain the light 
guide body therein. Each ?ange portion is con?gured to con 
ceal at least one side of the optical grooves. The beZel may 
include ?rst and second ?anges, each of Which projects from 
a respective side of the support platform portion, generally 
orthogonally oriented relative to the light-guiding surface. 

According to another alternative aspect, the light guide 
includes a generally transparent lens Which de?nes a light 
guide pocket con?gured to receive and retain at least a portion 
of the light guide body therein. In this instance, the light guide 
also includes a beZel With ?rst and second substantially 
opaque ?ange portions that collectively de?ne a lens slot 
con?gured to receive and retain the lens therein. Each ?ange 
portion is con?gured to conceal a respective side of the array 
of optical grooves. 

According to another embodiment of the present invention, 
a headlamp assembly for a motoriZed vehicle is provided. The 
headlamp assembly includes a light emitting diode (LED) 
module having a module body con?gured to mount to the 
front vehicle structure, and at least one LED housed Within 
the module body. A light coupler is mounted adjacent to the 
LED module, and con?gured to receive light generated by the 
LED and distribute the light in a ?rst direction. 
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4 
The headlamp also includes a light guide having an elon 

gated, curvilinear body With ?rst and second longitudinal end 
faces. Opposing light-emitting and light-guiding surfaces 
extend betWeen the tWo end faces, each located on a respec 
tive lateral side of the body. The light guide is mounted such 
that the ?rst face is adjacent the light coupler to receive light 
therefrom. The light guide body is con?gured to transmit light 
generated by the light source along the longitudinal expanse 
of the body from the ?rst face toWard the second face. The 
light-guiding surface includes an array of longitudinally 
spaced optical grooves, each of Which is con?gured to refract 
light generated by the LED in a neW direction. The light 
emitting surface is con?gured to emanate the refracted light. 
The array of optical grooves includes at least three optical 
grooves: the ?rst optical groove being spaced from the second 
optical groove a ?rst distance, and the second optical groove 
being spaced from the third optical groove a second distance 
less than the ?rst distance. 

In accordance With one facet of this speci?c embodiment, 
the ?rst optical groove has a ?rst depth, the second optical 
groove has a second depth that is larger than the ?rst depth, 
and the third optical groove has a third depth that is larger than 
both the ?rst and second depths. 

In accordance With another facet, the light guide body 
includes ?rst and second integrally formed masking Wings. 
Each masking Wing projects from a respective side of the 
body, generally orthogonally oriented relative to the light 
guiding surface. The masking Wings are con?gured to con 
ceal the laterally-inboard and laterally-outboard sides of the 
optical grooves. Alternatively, the lamp assembly can be 
designed With a metaliZed beZel. The beZel has a support 
platform portion and at one or more ?ange portions each 
extending from one side thereof. The support platform por 
tion is con?gured to receive and retain the light guide body 
therein. The ?ange portions are con?gured to conceal the 
laterally-inboard and laterally-outboard sides of the optical 
grooves. 

In accordance With yet another facet, the headlamp assem 
bly includes a generally transparent lens With a light guide 
pocket con?gured to receive and retain at least a portion of the 
light guide body therein. A beZel With ?rst and second sub 
stantially opaque ?ange portions that collectively de?ne a 
lens slot is con?gured to receive and retain the lens therein. 
The ?rst and second ?ange portions are each con?gured to 
conceal one side of the array of optical grooves. 

In accordance With even yet another facet, the LED module 
and light guide cooperate to function as a daylight running 
lamp (DRL), a position parking lamp, and a turn signal lamp. 
To function as a DRL, the LED module includes a bright 
White LED that is automatically activated When the vehicle is 
turned on. In order to offer the position parking function, the 
LED module incorporates electronic hardWare Which selec 
tively reduces poWer output to the White LED, thereby reduc 
ing the brightness of the White LED, When the vehicle park 
lamps are illuminated. The turn signal function is provided by 
integrating an amber or yelloW LED into the LED module that 
is illuminated When the operator activates a turn signal lever 
or similar actuating device. 
The above features and advantages, and other features and 

advantages of the present invention Will be readily apparent 
from the folloWing detailed description of the preferred 
embodiments and best modes for carrying out the present 
invention When taken in connection With the accompanying 
draWings and appended claims. 



US 8,057,081 B2 
5 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective-vieW illustration of the front portion 
of an exemplary motorized vehicle With a vehicular lamp 
assembly in accordance With one embodiment of the present 
invention integrated thereto; 

FIG. 2 is a schematic, perspective-vieW illustration of the 
vehicular lamp assembly of FIG. 1; 

FIG. 3 is a schematic, side-vieW illustration of the light 
guide from FIG. 1 depicting the transmission and refraction 
of light by the light guide; 

FIG. 4 is a schematic, cross-sectional, plan-vieW illustra 
tion of a light guide in accordance With one embodiment of 
the present invention; 

FIG. 5 is a schematic, cross-sectional, plan-vieW illustra 
tion of a light guide With a support beZel in accordance With 
another embodiment of the present invention; and 

FIG. 6 is a schematic, cross-sectional, plan-vieW illustra 
tion of a light guide With an outer lens and a support beZel in 
accordance With yet another embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the draWings, Wherein like reference numbers 
refer to like components throughout the several vieWs, FIG. 1 
is a perspective-vieW illustration of a representative motor 
iZed vehicle, identi?ed generally as 10, With Which the 
present invention may be incorporated and practiced. It 
should be readily understood that FIG. 1 is merely an exem 
plary application by Which the present invention may be 
utiliZed. As such, the present invention is by no means limited 
to the vehicle con?guration shoWn in FIG. 1. For instance, 
although the vehicle 10 is depicted in FIG. 1 as a standard 
passenger car, the present invention can be incorporated into 
any motoriZed vehicle platform, such as, but certainly not 
limited to, light trucks, sport utility vehicles (SUVs), heavy 
duty vehicles, minivans, conversion vans, buses, boats, trains, 
airplanes, etc. Finally, the draWings presented herein are not 
to scale, and are provided purely for instructional purposes. 
Thus, the individual and relative dimensions and orientations 
shoWn in the draWings are not to be considered limiting. 
The vehicle 10 has a vehicle body With front vehicle struc 

ture, designated generally at 12, Which is adjacent to and 
forWard of rear vehicle structure (not visible in the vieW 
provided). The front vehicle structure 12 is represented 
herein, in part, by a front fascia 14, Which extends trans 
versely across the forWard most portion of the vehicle 10, and 
covers or conceals, among other things, an energy absorbing 
bumper substructure (not visible). The front fascia 14 is for 
Ward of a movable hood assembly 16 Which spans over and 
covers a forWard “engine” compartment (not visible With the 
hood assembly 16 in the closed position seen in FIG. 1). 

The front fascia 14 cooperates With left- and right-hand 
front fenders 18 (only one of Which is visible in FIG. 1, but an 
identical mirror-image counterpart is mounted on the other 
side of the vehicle) to de?ne the peripheral contour of a 
front-left and a front-right Wheel Well, one of Which is desig 
nated at 20. The front fascia 14 also cooperates With the front 
fenders 18 and hood assembly 16 to de?ne the peripheral 
contour of front-left and front-right lamp Wells, only one 
being illustrated in FIG. 1 and designated 22. Packaged 
Within each lamp Well 22 is a corresponding vehicular lamp 
assembly 24 (only the left-hand assembly is evident in FIG. 1, 
but a mirror-image, right-hand counterpart is also present in 
this particular embodiment). The vehicle 10 also includes 
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6 
many conventional vehicular components, such as suspen 
sion, poWer‘train, driveline, brake system, steering, and body 
components, that are Well knoWn in the art. These structures 
are not necessarily a part of the inventive subject matter of this 
invention and, thus, Will not be illustrated or discussed in 
detail herein. 

Turning to FIG. 2, the vehicular lamp assembly 24 is sche 
matically illustrated in accordance With one embodiment of 
the present invention. In the exemplary embodiment pre 
sented in FIGS. 1 and 2, the vehicle lamp assembly 24 is 
depicted as a front-mounted headlamp assembly. It should be 
recognized, hoWever, that the novel and inventive aspects of 
the present invention may be incorporated and applied to 
other lamp assembly con?gurations, including, but not lim 
ited to, rear taillight assemblies (not shoWn), Without depart 
ing from the scope and spirit of the present invention. 
The lamp assembly 24 includes a lamp housing 26, and a 

transparent or translucent protective outer lens 28 (FIG. 1) 
mounted to the housing 26. A conventional forWard-illumi 
nating, high-beam/loW-beam lamp, designated generally as 
28, is encased Within the lamp housing 26. The lamp 28 
comprises the usual projector body 30, the open end of Which 
is closed by a projector lens 32. A replaceable bulb (not 
visible) is carried by the projector body 30, and is connected 
through conventional means to a Wiring harness (not shoWn) 
ofthe vehicle 10. The lamp housing 26, Which can be made of 
a plastic material, is designed to ?t Within the lamp Well 22. 
The housing 26 includes a plurality of attachments (e.g., snap 
fasteners, mounting tabs, threadedbolt cavities, etc.) at Which 
the lamp assembly 24 is mounted to the rest of the vehicle 
structure 12. 
With continuing reference to FIG. 2, the lamp assembly 24 

is also provided With a second light source that is operable to 
generate light. RecogniZably, the light source may take on 
various con?gurations, such as an optical ?ber light device, a 
tubular light source, or an incandescent lamp, but in the 
embodiment of FIGS. 1 and 2, the light source is a light 
emitting diode (LED) module 34. The LED module 34 houses 
an electric circuit board (not speci?cally called out or 
described herein) and other internal electric componentry 
typical to LEDs. The LED module body is con?gured to 
mount to lamp housing 26, and may incorporate a heat sink 
48. An electrical terminal (not visible), Which protrudes from 
a rear face of the LED module body 34, is adapted to receive 
an electrical connector (not shoWn) from a Wiring harness to 
provide electric communication betWeen the LED module 34 
and the vehicle electrical system. 
One or more light emitting diodes are operatively oriented 

along a forWard surface of the LED module 34. Each LED is 
a semiconductor device, made from a knoWn semiconductor 
material, such as aluminum gallium arsenide, that emits light 
When an electric current is applied thereto. Notably, the num 
ber and orientation of the LEDs may vary to suit the intended 
purpose of the lighting arrangement discussed herein. More 
over, the siZe and geometry of the LED module 34 may be 
varied to meet the particular packaging and design require 
ments of the intended application of the LED module 34. 
An optical light coupler 36 is placed in operative commu 

nication With the LED module 34 to receive light therefrom. 
In the exemplary embodiment shoWn, the optical coupler 36 
is mounted in abutting relation to the forWard face of the LED 
module 34, adjacent to and preferably covering the various 
LEDs. The optical coupler 36 has an input side that is 
designed to collect light generated by the LEDs, and an output 
side that distributes the light in a ?rst direction (e.g., D1 of 
FIG. 3). In general, the optical coupler 36 is con?gured to 
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transform the spatial light pattern provided by the light source 
into a colluminated light pattern that is optimum for the light 
guide 38. 

In accordance With the present invention, the vehicle lamp 
assembly 24 includes a light guide (also knoWn as a “light 
pipe”) 38. The light guide 38 has an elongated, curvilinear 
body 38 With ?rst and second end faces 40 and 42, respec 
tively, each positioned at a respective longitudinal end of the 
light guide body 38. The light guide body 38, Which is pre 
dominantly arranged Within the lamp housing 26, has an 
arcuate tail-end 44 that passes through a beZel 46 Within the 
housing 26, into operative engagement With the light coupler 
36. Opposing light-emitting and light-guiding surfaces 50 
and 52, respectively, Which are both discussed in extensive 
detail hereinbeloW, extend betWeen the ?rst and second end 
faces 40, 42. In this embodiment, the light-emitting surface 
50 is oriented on the forWard-most side of the light guide body 
38 relative to the vehicle 10. In contrast, the light-guiding 
surface 52 is oriented along the rearWard-most side of the 
light guide body 38 relative to the vehicle 10. 

The light guide 38 is packaged such that the ?rst end face 
40 of the light guide body 38 is adjacent the light coupler 36, 
preferably pressing against the output side of the light coupler 
36, to receive light therefrom. The light guide body 38 is 
con?gured to capture the light generated by the LED module 
34 and passed through the light coupler 36, and transmit the 
light along the longitudinal expanse of the light guide body 38 
from the ?rst face 40 toWard the second face 42. In other 
Words, the light guide 38 is fabricated from a material that can 
transmit light generated by the LEDs to preselected locations 
along the forward vehicle structure 12 (FIG. 1), and diffuse 
the light in preselected amounts and predetermined directions 
across the length of the light guide body 38. Such materials 
may include, but are certainly not limited to, polycarbonate, 
polymethylmethacrylate, polyethylene terephthalate, acrylic, 
glass, and combinations thereof. The dimensions, geometry, 
and orientation of the light guide body 38 and its constituent 
portions may be customiZed to address the requirements of a 
particular vehicle application Without departing from the 
scope of the present invention. 

Turning then to FIG. 3, the light-guiding surface 52 
includes an array of longitudinally-spaced optical grooves, 
represented herein for explanatory purposed by ?ve optical 
grooves: ?rst, second, third, fourth and ?fth grooves 54, 56, 
58, 60 and 62, respectively. The order of the grooves as 
presented in FIG. 3 is not to be regarded as limiting. That is, 
in referring to the ?rst, second, third, fourth, and ?fth grooves 
in this description and in the claims, these elements may be 
counted “?rst” to “?fth” in any order in the draWings (e.g., top 
to bottom, bottom to top, etc.). 

Each optical groove is con?gured to refract light generated 
by the light source in a direction different from the ?rst 
direction D1; in FIG. 3, the direction of refraction for each 
groove being respectively designated as d1, d2, d3, d4 and d5. 
The refraction angle of the optical grooves may be identical or 
individually modi?ed to control the light spread distribution. 
For instance, the ?rst optical groove 54 has a ?rst refracting 
surface 55 that may be oriented With respect to the light 
emitting surface 50 at a ?rst angle A1. In a similar respect, the 
second optical groove 56 has a second refracting surface 57 
oriented With respect to the light-emitting surface 50 at a 
second angle A2. The second angle A2 may be the same as or 
different from the ?rst angle Al depending upon the preferred 
light dispersion pattern for the lamp assembly 24. The light 
emitting surface 50 emanates the light refracted by the optical 
grooves. 
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8 
Similar to the refraction angle discussed above, the depth 

of the individual optical grooves may be varied along the 
longitudinal length of the light guide 38. For instance, the ?rst 
optical groove 54 has a ?rst depth DE1, the second optical 
groove has a second depth DE2, the third optical groove has 
a third depth DE3, the fourth optical groove has a fourth depth 
DE4, and the ?fth optical groove has a ?fth depth DE5. In the 
embodiment of FIG. 3, the second depth DE2 is greater than 
the ?rst depth DE1, the third depth DE3 is greater than the 
second depth DE2, the fourth depth DE4 is greater than the 
third depth DE3, and the ?fth depth DE5 is less than the fourth 
depth DE4, equal to the third depth DE3, and greater than the 
second depth DE2. This con?guration alloWs for more 
intense light output, and the ability to control (i.e., “aim”) the 
light spread distribution. 

According to another aspect of this embodiment, the 
groove pitchiie, the distance betWeen the individual opti 
cal grooves, may be varied along the longitudinal length of 
the light guide 38 to further modify the light spread distribu 
tion emanated through the light-emitting surface 50. For 
example, the ?rst optical groove 54 is spaced from the second 
optical groove 56 a ?rst distance P1, and the second optical 
groove 56 is spaced from the third optical groove 58 a second 
distance P2, Which may be less than the ?rst distance P1. 
Furthermore, the third optical groove 58 is spaced from the 
fourth optical groove 60 a third distance P3, Which may be 
less than the ?rst and second distances P1, P2. Finally, the 
fourth optical groove 60 is spaced from the ?fth optical 
groove 62 a fourth distance P4, Which may be greater than the 
third distance P3, equal to the second distance P2, and less 
than the ?rst distance P1. 

The LED module 34 and light guide 38 cooperate to pro 
vide three lamp functions: a daylight running lamp (DRL) 
function, a position or park lamp function, and a turn signal 
lamp function. To function as a DRL, the LED module 34 
includes a bright White LED that is automatically activated 
When the vehicle 10 is turned on in the daytime. In order to 
offer the position or park lamp function, the LED module 34 
incorporates certain electronic hardWare Which selectively 
reduces poWer output to the White LED, thereby reducing the 
brightness of the White LED, When the vehicle park lamps are 
illuminated. Lastly, the turn signal function is provided by 
integrating an amber or yelloW LED into the LED module 34 
that is illuminated When the operator activates a turn signal 
lever or similar actuating device. 

FIGS. 4-6 illustrate additional light guide con?gurations in 
accordance With the present invention. The light guide 138 
illustrated in FIG. 4, functions in a manner synonymous to the 
light guide 38, described hereinabove With respect to FIGS. 
1-3. In this particular arrangement, hoWever, the light guide 
138 includes ?rst and second masking Wings 170 and 172, 
respectively. Each masking Wing 170, 172 is operatively 
attached to the light guide body 138. In this embodiment, the 
masking Wings 170, 172 are integrally formed With the body 
138, each projecting from a respective lateral side thereof, 
generally orthogonally oriented relative to the light-guiding 
surface 152. 
Each masking Wing 170, 172 is con?gured to conceal at 

least one side of the optical grooves. According to FIG. 4, the 
?rst masking Wing 170 conceals the laterally-inboard side of 
the light guide 38, Whereas the second masking Wing 172 
conceals the laterally-outboard side. The ?rst masking Wing 
170 Wing includes opposing inner and outer surfaces 171 and 
173, respectively. LikeWise, the second masking Wing 172 
includes opposing inner and outer surfaces 175 and 177, 
respectively. One manner of concealing the optical grooves is 
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by providing the inner surface, the outer surface, or both, of 
each masking Wing With a granulated ?nish. 

With reference to FIG. 5, the light guide 238 of this par 
ticular embodiment is designed to include a beZel 270. The 
bezel 270 includes a support platform portion 272 With ?rst 
and second ?ange portions 274 and 276, respectively, Which 
extend from the support platform portion 272, generally 
orthogonally oriented relative to the light-guiding surface 
252. The support platform portion 272 is con?gured (i.e., 
shaped and siZed) to receive and retain at least a portion of the 
light guide body 238 therein. To this regard, the beZel 270 
may be employed to secure the light guide 238 to the vehicle 
10 (FIG. 1). Each ?ange portion 274, 276 is of su?icient Width 
to conceal at least one side of the aforementioned optical 
grooves. To this regard, the beZel 270 is preferably fabricated 
from a substantially opaque material, such as aluminiZed 
plastic. The light guide 238 illustrated of FIG. 5 functions in 
a manner synonymous to the light guide 38 and 138 of FIGS. 
3 and 4, respectively. 

Turning then to FIG. 6, the light guide 338 includes a 
generally-transparent protective lens 370 and a beZel 380. 
The lens 370 de?nes a light guide pocket 372 con?gured to 
receive and retain at least a portion of the light guide body 338 
therein. For example, the light guide pocket 372 may be 
fabricated as an elongated channel that is designed to comple 
ment the shape and dimensions of the light guide body 338. 
An adhesive may then be used to secure the light guide 338 to 
the lens 370. 

Similar to the embodiment of FIG. 5, the arrangement of 
FIG. 6 also includes a beZel 380 With ?rst and second sub 
stantially opaque ?ange portions 382 and 384, respectively. 
The ?rst and second ?ange portions 382, 384 collectively 
de?ne a lens slot 386 that is con?gured to receive and retain 
the lens 370 therein. In the exemplary con?guration shoWn in 
FIG. 6, the lens 370 includes ?rst and second legs 374 and 
376, respectively. The legs 374, 376 press-?t into the lens slot 
386, and lock the lens 370 to the beZel 384. Each ?ange 
portion 382, 384 is con?gured to conceal a respective side of 
the array of optical grooves. The lens 370 may also contain 
optical facets on its inside or outside surfaces to direct the 
light to preselected location Way from the vehicle 10. 

While the best modes for carrying out the invention have 
been described in detail, those familiar With the art to Which 
this invention relates Will recogniZe various alternative 
designs and embodiments for practicing the invention Within 
the scope of the appended claims. 

The invention claimed is: 
1. A light guide for a vehicular lamp assembly having a 

light source operable to generate light, and a light coupler in 
operative communication With the light source to receive light 
therefrom and distribute the light in a ?rst direction, the light 
guide comprising: 

an elongated body With ?rst and second faces each at a 
respective longitudinal end thereof, and opposing light 
emitting and light-guiding surfaces each extending 
betWeen said ?rst and second faces on a respective side 
of said body, said ?rst face con?gured to communicate 
With the light coupler and receive light therefrom, said 
body con?gured to transmit light generated by the light 
source along the longitudinal expanse of said body, said 
light-guiding surface including an array of longitudi 
nally-spaced optical grooves each con?gured to refract 
light generated by the light source in a second direction, 
and said light-emitting surface con?gured to emanate 
the refracted light; 

Wherein said array of optical grooves includes ?rst and 
second optical grooves, said ?rst optical groove having a 
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?rst depth and said second optical groove having a sec 
ond depth larger than said ?rst depth; and 

Wherein said ?rst optical groove has a ?rst refracting sur 
face oriented With respect to said light-emitting surface 
at a ?rst angle, and said second optical groove has a 
second refracting surface oriented With respect to said 
light-emitting surface at a second angle different from 
said ?rst angle. 

2. The light guide of claim 1, Wherein said array of optical 
grooves further includes a third optical groove, and Wherein 
said ?rst optical groove is spaced from said second optical 
groove a ?rst distance, and said second optical groove is 
spaced from said third optical groove a second distance less 
than said ?rst distance. 

3. The light guide of claim 2, Wherein said third optical 
groove has a third depth larger than said ?rst and second 
depths. 

4. The light guide of claim 1, further comprising: 
at least one masking Wing operatively attached to said light 

guide body and con?gured to conceal at least one side of 
said array of optical grooves. 

5. The light guide of claim 4, Wherein said at least one 
masking Wing includes ?rst and second masking Wings each 
integrally formed With said body and projecting from a 
respective side thereof. 

6. The light guide of claim 4, Wherein said at least one 
masking Wing includes opposing inner and outer surfaces, at 
least one of said inner and outer surfaces having a granulated 
?nish. 

7. The light guide of claim 1, further comprising: 
a beZel With a support platform portion and at least one 

?ange portion extending from said support platform por 
tion, said support platform portion con?gured to receive 
and retain therein said light guide body, and said at least 
one ?ange portion con?gured to conceal at least one side 
of said array of optical grooves. 

8. The light guide of claim 7, Wherein said at least one 
?ange portion includes ?rst and second ?anges each project 
ing from a respective side of said support platform portion 
and generally orthogonally oriented relative to said light 
guiding surface. 

9. The light guide of claim 1, further comprising: 
a generally transparent lens de?ning a light guide pocket 

con?gured to receive and retain at least a portion of said 
light guide body therein; and 

a beZel With ?rst and second substantially opaque ?ange 
portions collectively de?ning a lens slot con?gured to 
receive and retain therein said lens, said ?rst and second 
?ange portions each being con?gured to conceal at one 
side of said array of optical grooves. 

10. The light guide of claim 1, Wherein the lamp assembly 
is at least one of a daylight running lamp (DRL), a position or 
park lamp, and a turn signal lamp. 

11. The light guide of claim 1, Wherein the light source is 
one of a light emitting diode (LED), an optical ?ber light 
device, a tubular light source, and an incandescent lamp. 

12. A headlamp assembly for a motoriZed vehicle having 
opposing front and rear vehicle structure, the headlamp 
assembly comprising: 

a light emitting diode (LED) module having a module body 
con?gured to mount to the front vehicle structure, and at 
least one LED housed in said module body; 

a light coupler adjacent said LED module and con?gured 
to receive light generated by said LED and distribute the 
light in a ?rst direction; and 

a light guide having an elongated curvilinear body With 
?rst and second faces each at a respective longitudinal 
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end thereof, and opposing light-emitting and light-guid 
ing surfaces extending between said ?rst and second 
faces each on a respective lateral side of said body, said 
?rst face being adjacent said light coupler and con?g 
ured to receive light therefrom, said body con?gured to 
transmit light generated by the light source along the 
longitudinal expanse of said body from said ?rst face 
toWard said second face, said light-guiding surface 
including an array of longitudinally-spaced optical 
grooves each con?gured to refract light generated by 
said LED in a second direction, and said light-emitting 
surface con?gured to emanate the refracted light; 

Wherein said array of optical grooves includes ?rst, second 
and third optical grooves, said ?rst optical groove being 
spaced from said second optical groove a ?rst distance, 
and said second optical groove being spaced from said 
third optical groove a second distance less than said ?rst 
distance. 

13. The headlamp assembly of claim 12, Wherein said ?rst 
optical groove has a ?rst depth, said second optical groove has 
a second depth larger than said ?rst depth, and said third 
optical groove has a third depth larger than said ?rst and 
second depths. 

14. The headlamp assembly of claim 12, Wherein said light 
guide body includes ?rst and second integrally formed mask 
ing Wings each projecting from a respective side of said body 
generally orthogonally oriented relative to said light-guiding 
surface and con?gured to conceal at least one side of said 
array of optical grooves. 

15. The headlamp assembly of claim 12, further compris 
ing: 

a bezel With a support platform portion and at least one 
?ange portion extending from one side of said support 
platform portion, said support platform portion con?g 
ured to receive and retain therein said light guide body, 
and said at least one ?ange portion con?gured to conceal 
at least one side of said array of optical grooves. 

16. The headlamp assembly of claim 12, further compris 
ing: 

a generally transparent lens de?ning a light guide pocket 
con?gured to receive and retain at least a portion of said 
light guide body therein; and 

a beZel With ?rst and second substantially opaque ?ange 
portions collectively de?ning a lens slot con?gured to 
receive and retain therein said lens, said ?rst and second 
?ange portions each being con?gured to conceal at one 
side of said array of optical grooves. 

17. The headlamp assembly of claim 12, Wherein said ?rst 
optical groove has a ?rst refracting surface oriented With 
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respect to said light-emitting surface at a ?rst angle, and said 
second optical groove has a second refracting surface ori 
ented With respect to said light-emitting surface at a second 
angle different from said ?rst angle. 

18. The headlamp assembly of claim 12, Wherein said LED 
module and said light guide cooperate to function as a day 
light running lamp (DRL), a position or park lamp, and a turn 
signal lamp. 

19. A motorized vehicle, comprising: 
a vehicle body having a front end opposing a rear end; 
a light emitting diode (LED) module having a module body 
mounted to one of said front and rear vehicle ends, and 
at least one LED housed Within said module body; 

a light coupler mounted to said vehicle body adjacent said 
LED module and con?gured to receive light generated 
by said LED and distribute the light in a ?rst direction; 
and 

a light guide having an elongated curvilinear body With 
?rst and second faces each at a respective longitudinal 
end thereof, and opposing light-emitting and light-guid 
ing surfaces extending betWeen said ?rst and second 
faces each on a respective side of said body, said ?rst 
face being adjacent said light coupler and con?gured to 
receive light therefrom, said body con?gured to transmit 
light generated by the light source along the longitudinal 
expanse of said body from said ?rst face toWard said 
second face, said light-guiding surface including an 
array of longitudinally-spaced optical grooves each con 
?gured to refract light generated by said LED in a second 
direction, and said light-emitting surface con?gured to 
emanate the refracted light; 

Wherein said array of optical grooves includes ?rst, second 
and third optical grooves, said ?rst optical groove being 
spaced from said second optical groove a ?rst distance, 
and said second optical groove being spaced from said 
third optical groove a second distance less than said ?rst 
distance; 

Wherein said ?rst optical groove has a ?rst depth, said 
second optical groove has a second depth larger than 
said ?rst depth, and said third optical groove has a third 
depth larger than said ?rst and second depths; and 

Wherein said ?rst optical groove has a ?rst refracting sur 
face oriented With respect to said light-emitting surface 
at a ?rst angle, and said second optical groove has a 
second refracting surface oriented With respect to said 
light-emitting surface at a second angle different from 
said ?rst angle. 


